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OPP OFFICIAL RECORD AN 5551)/ ' ‘
HEALTH EFFECTS DIVISION fd /
SCIENTIFIC DATA REVIEWS , 2 /f’/ 27
EPA SERIES 361 :
P.P. 6F1675. Request for tolerance for the residues ﬁbf]k
of BidrinéRg Insecticide in or on wheat and sorghum '
grain of 0.05 ppm. .

Edwin R. Budd, Toxicology Brangﬁ% Registration Division.

s 000094
Frank Gee, Pli# 16, Registration Division. y.

Pesticide Petition Ho. GF1675

Petitioner: Shell Chemical Company, San Ramon, California.

Trade Kame: Bidrin(R) ‘3
Chemical Mames: dimethyl phospiiate of 3-hydroxy-H, H-dimethyl-cis-
, crotonamidey '
3-(dimethoxy phosphinyloxy)-HN,N-dimethyl-cis-croton-
amide; '
SD-3562.

Action Requested: Establish tolerance for' residues of the insecticide
dimethyl phosphate of 3-hydroxy-N,N-dimethyl-cis-
~ crotonamide in or on wheat and sorghum grain of 0.05
ppm. ' -

Recormendation: Toxicology Branch recormends acainst establishment of
: the requested tolerance at this time due to the lack
of a second recquired oncocenic potential evaluation
study. (See "Present Action" at the end of this
review.) T

Related Petitions: 7G0571, 1F1C6h2.

Established Tolerances: In or on cottonsced at 0.05 ppm. (40 CFR 180.299)

Structural Formula: o

A
.
-

This cis (or alpha) isomer is defined as Bidrin Insecticide. MNote that
Bidmn_contains a typical orggnophosphate structure. It is listed as
a cholinesterase-inhibiting pesticide (40 CFR 180.3).

Use: Agricultural insecticide. :



*Inert ingredient information may be entitled to confidential
treatment*
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Requested Application: Mix the required amount of Bidrin in sufficient
water to provide uniform coverage of foliage by ground spraying or by
aerial application. ltheat (Texas, Cklahoma and Kansas cnly) - 4.0 to 8.0
fluid ounces per acre, repeat as necessary, do not apply within 45 days
of harvest or grazing.

Sorghum (Texas, Oklahora, Colorado and Kansas only) - 4.0 fluid ounces
per acre, do not apnly within 45 days of harvest, do not apply after
seed hcad emerges from boot, do not apply more than once per season.

Technical Product: Technical Bidrin(R) Insecticide, con a;ns twoc isomers
of Bidrin. The cis or alpha isomer is g fined as Bidrinin) Insecticide.
Typical components of technical Bidrin( Insecticide are shown below. -

Component Ca - % (W/H)
3-(dimethoxyphosphinyloxy=N,N-- . .

dimethyl-cis-crotonamide : o 87
3-(dimethoxyphosphinyloxy)-H,N=

dimethyl- trans-crotonamide . 6
N,N-dimethylacetoacetamide A 1 -
-N,N-dimethyl-2-chloroacetoacetaride | 3
N.N-dimethyl-z,z-dichloroacetoaQ9tam1de 1
3-(dimethoxyphosphinyloxy)-2-chloro-

N,N-dimethyl-crotonamide 1
Unidentified Impurities o | 1

. 'TTREF"'

Formulated Product: Bidrin(R)'g water Niscible Insecticide (EPA Reg.
No. 201-274-AA)

»

Congonent . % g (4/u
echnical Bidrin(R) Insecticide 2 (Wy)
Bidrin (cis isomer) : 82

Contains 8 1bs active ingredient per gallon
*cleared in 40 CFR 1£0.1001 (c)(d)
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Backaround Toxicity Data: The %oﬁiowing background toxicity data was
taken directly from previous reviews as described below. _

Raviewer Petition Reviewed ' Review Date

R. D. Coberly - P.P. 76GC57T A13/67
R.T. !'abormann P.P. 760571 6/12/67
C.H. Williaus P.P. TF1CE2 5/21/7
D. M. Reisa . P.P. GF1675 1/14/76

The review dates following cach toxicity study summary (below) indicate
the specific review from which the data was summarized.

Acute Oral Toxicity Review Date

vRats, technical LD50=22(19-25) mo/kg 4713]67,6/12/67
v Rats, technical LD50=12-8(3:1-15-7) mq/*s 4/13/67
v Rats, in isopropyl LD5o= 28.7 mg/kg 4/13/67
. alcohol )
v Rats, in dimethyl LD50=30.2 mg/kg 4/13/€7.
sulphoxide :
v Mice,male LO50=15 mg/kg - 6/12/67
/Mice, in isopropyl LD50=20 nig/kg 4/13/67
' alcohol ) A
- yMice, in dimethyl LD50=40-50 mg/kg 4/13/67 -
Ducks LD50=2.5-5.0 mg/ka 4/13/67
Fowls LD50=10-12.5 mg/kg 4/13/67
~ Hens LD50=7.4 mg/kg ' 5/21/74

Typical signs of organo phosphate intoxication: salivation, lacrimation,
diarrhea, tremors and terminal convulsions.

Acute Dermal Toxicity N ,
vRats. male, technical LD50136 ma/kg - 4/13/67

7/ Rats, female, technical LD5g=111 wg/ka 4/13/67
Ratbits "~ LD5p=224(102-505)mg/kg €/12/67

6 hour exposure; salivation, diarrhea, tremors, progressive loss of
coordination, weakness, collapse, prostration and death,

Cattle 1 gallon of 0.5% spray (% 60 ma/kg)  6/12/67
to head was a borderline systemic toxicity -

~ dose; 60 mg/kg (in water or glycerin) to back

caused no symptoms; 12.5 mg/kg (in olive o0il)

-



. Rats, male, aqueous soclution
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Acute INhalation Toxicity e REview Date

to back caused symptoms; full coverage with 0.25%
spray caused no symptoms.

Rats, male, technical, undiluted LC50=0.65 mq/) 4/13/67,6/12/67
1 hour expspure: restlessness, increased '
respirat1on, tremors, salivation, weakness,
excessive defecation, dvpsnea, convulsions
and terminal coma during exposure and up to
2 hours post exposure.. After exposure, animals which
eventually survived recovered promptly.

T

of 38.2% Bidrin LC20=l0 86 mg/1 | 4/13/67, 6/12/67
Not lethal at 2 mg s olin/l.

Acute Subcutaneous Toxicity ©:

 Guinea pigs, technical LDg0=45 mg/kg 8121/
Primary Eye Irritation " )
. Rabbits conjunctival erythema (arades 2-3) 6/12/67

within 30 sec. llashing did not reduce
erythema. Opacity (grade 2) :
within 10 min. Also, mild discharge
(grade 1). Miosis at 7-8 min. All eyes
appeared normal within 24 hours,

Primary Skin Irritation

~“None | Tl
Subacute Dermal Toxicity T _
Rabbits 6.67% ageous soln., " ° 6/12/67

3 weeks; 0,20 and 40 ma/ka/day, 6 hours/day

and 5 days/week 2 mortalites (5 and 13

days) at 40 mg/kg/day following diarrhea and

loss of body weight. Very mild skin irritation

in a few animals, majority showed no dermal
irritation. Other parameters examined viere negative.

LIS
«
-

%
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Subacute Inhalation Toxicity

Rats NEL=0.81 mg/liter of air LR 5721/
Subacute Feeding Toxicity L Review Date
v/ Rats, 2 weeks Subacute LD5g 34440 ppm 4/13/67,6/12/67

0,10, 30, 100, 250, 750, 20C0 and 4000

ppm in diet for 2 weeks., A1l rats > 750 ppm died &7 days.
At remaining levels, erythrocyte, plasma, whole blood

and brain cholinesterase activities were substantially
inhibited. Veight cains in females at remaining levels
vere depressed. '

~ Rats, 12 weeks  NEL=45 ppm (based on systemic 6/12/67
effects only).
0,15,45 and 135 ppm in diet for 12 weeks.
At 135 ppm, observed decreased body weight
ains, increased ‘'spleen, heart and testes weights
?ma]es), and increased kidney weights (females)

vRats, 12 weeks MNEL = 0.5 ppm.(based on 6/12/67
cholinesterase effects )

0,0.5, 1.5 and 4.5 ppm in diet for 12 weeks. Whdle blood
cholinesterase activity was inhibited at 1.5 ppm .

. (4.33%) and at 4.5 ppm (42-72%). Brain cholinesterase
activity inhibition of btorderline significance at 1.5 ppm
and significantly decreased at 4.5 ppm. Recovery times
(after cessation of test diet) were < 2-3 weeksk

~ Dogs (beagles), 3 1/2 weeks "NEL= 1.5 ppm 6/12/67
based on cholinesterase effects) :

0,0.5, 1.5 and 4.5 ppm in diet for 3 1/2 weeks. Whole

blood cholinesterase activity was depressed at

4.5 ppm (72-76%). ErytHocyte activity was depressed

at 4.5 ppm (77-86%)- but was not significant. ‘Plasma
activity setviey was depressed at 4.5 ppm (30%).

~ Dogs (beagles), 13 weeks t ' 4/13/67, 6/12/67
NEL=50 ppm (based on systemic effects). NEL between

1 and 5 ppm (based on ctholinesterase effects - 6/12/67).

"CHI noted at all dosage levels (1.0-50 ppm)"-in 4/13/67
review. ’

0,1,5 and 50 ppm in diet for 13 weeks. 4 males and 4 females/
group. llo mortalities. At 50 ppm, cholinesterase activity
was inhibitgd in erythrocytes (up to 5#30% at 7 and 10 weeks),
in plasmat(%§3% in males) and in braiﬁ'(SO%). At 1 and 5 opm,
plasma levels were sifgificantly decreased (dose-related) at




HED Records Center Series 361 Science Reviews - File R034235 -

00009¢
6-8 weeks but were within ncrmal limits at 13 weeks. - Al1 other parameters
examined were essentafilly negative for effects of the test material.

[N

Chronic Feeding Toxicity

Rats, 2 years | 6/12/67, 5/21/71
NEL = 1 ppm (based on cholinesterase effects).
NEL = 10 ppm (based on systemic effects), 0,1,10 and 100 ppm in diet for

2 years. 25 males and 25 females/test group and 40 males and 40 females/
control group. Examined general condition, Food intake, survival, body
weights, hematology, cholinesterase activity (ethrocytes, plasma and
-brain), gross necropsies, organ weights (11 organs) and histopathology in
control and 100 ppm groups (21 tissues). Interim report at 1 year (6/12/67)
At 100 ppm€0% of the test animals exhibited diarrhea and/or tremors at 1
week. Tremors occurred through the 4th week. Erythrocyte and plasma chol-
inesterase activities were decreased (dose-ralated) in 10 ppm and 100 ppm.
groups at 6, 13, 26 and 52 weeks. : _

" Final report - Mortality (at 2 years) rnfiged from 63-72% in Bidrin groups
and 28-58% in controls (both sexes). At 100 ppm, observed depression of
growth, decreased frequency of siight hepatocellular vacuolation [presumably
when compared to control] and increased severity of hepatocellular inflamma-
tory changes. Plasma, erythrocyte and brain cholinesterase activities were
decreased at 10 ppm and 100 ppm at 78 and 104 weeks. "The percent of total
neoplasms was comparable in control and bidrin-treated groups."

Dogs (beagles), 2 years | - 6/12/61/5/21/7

NEL = 1.6 ppm (based on erythrocyte cholinesterase).

NEL = 16 ppm (based on systemic effects). : '

0, 0.16, 1.6 and 16 ppm in diet for 196 weeks. An additional group started

. at about 52 weeks at 100 ppm. 4 males and 4 females in control group, 2

males and 2 females in 100 ppm group and 3 males and 3 females in remaining
groups. Parameters examined included condition, food intake (?), body

weights, survival, hematology,-urinalyses, clinical chemistry determinations,
cholinesterase activity (erythrocytes, plasma, and brain), blood pressures,
EKG, heart rates, eye examinations, gross -necropsies, organ weights (11 or-
gans) and histopathology in control, 16 and 100 ppm groups (29 tissues) and

in 0.16 and 1.6 ppm groups ( 9 tissues). Interim report at 1 year (6/12/67)

At 100 ppm, observed diarrhea, slight tremors, salivation and body weight losses
dring first 3 weeks. o : . :
Final report - One female at 100 ppm was sacrificed at 31 weeks following a
marked body weight drop. There were no other mortalities. Plasma cholines-
terase activity was depressed at 1.6 (questionable), 16 and 100 ppm. Erhthro-
cyte chnlinesterase activity was markedly inhibited at 16 and 100 ppm. Brain

= = ==
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increase of sarcolemmal nuclei in skeletal muscle and one female (sacrificed
at 31 weeks) had deaenerative changes in muscle, liver, kidney; and inflamma-
tory changes in the pancreas and gasﬁrointestinal tract.

Oncogenic Study

Rats, 2 years . 6/12/67, 5/21/T1

The Z year chronic feedino study on rats descrited and surmarized above
includes a valid oncogenic evaluat1on Results for oncogenicity were neca-
tive.

., ¢

Reproduction Studies e REview Date
Rats, one generation study &/13]67, 6/12/67 .

NEL= 3.0 ppm (4/13/67). 0,8.3, 3.0 and 30.0 ppm in diet for 2 weeks pre-
ceding mating and cont1nued thereafter for duration of study. First and
second litters were obtained from same dams. At 3 weeks post-partum (second
litters), dams and progeny vere sacrificed and examined. HNo terata or effect
on number of pups at any dosage level. At 30.0 ppm, there was a 10-15% de=-
crease in fertility, a high mortality rate (850% for first mating and 93% for
second mating-stillborns and deaths during nursino period) and the pups were -
small and appeared undernourished

Rats, three generation study = 6/12/67

NEL=2 ppm. 0,2, 5, 15 and 50 ppm in diet through 3 generations, 10 mzles

and 20 females/group. Females of each generation Droduced 2 1itters. Usual
reproduction parameters examined. At 50 ppm, parents and offspring both
exhibited weakness, emaciation and/or CNS effects;: there were fewer litters
“-and litter sizes were sidftificantly smaller; and mortality of pups was so high
that it was not possible to continue beyond the first generation. At 15 ppm,
mortality of pups was sianificantly higher than in controls. At 5 ppm,. .in

an and FoB litters, mortality of pups was sirfjificantly higher than in con-
trols, No cther changes attributable to the test material were observed '

Teratology Studies - "

Rats - | 6/12/67

0,50 and 100 ppm in diet for aktout 3 weeks preceding mating and continued
thereafter until 10th to 17th day of pregnancy. At 100 ppm, the average
1mpland%ion rate was decreased 26.5% compared to controls. At 50 ppm. 9.7%
of the established pregnancies failed to develop (in controls, 1.1 % failed
to-develop). !o terata were observed in any offspring. "It is suqqestnd
that Bidrin may interfere with implantation and placentation."

Rabbits .

A teratology study on rabbits was. submitted with this petition. See the
section of this review entitled "New Stud1es submitted 1n th1s Petitwon" for
a review of this study. N -
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Neurotoxicity Studies

b/Rats - 4/13/67
0,5,10,20 and 40 ppm in diet for 6 weeks. 'oeklj vhole blood cholin-
esterase activity determinations. At 5 ppm, 40-€0% inhibition and 35%
depression in brain cholinestcrase activity at necropsy. Even areater in-
hibitions at higher dosage levels.

Dogs Tt 5721/
NEL=1.5 ppm (for cholinesterase effects)
12 week study. Blood cholinesterasg activity determinations.

Species (?)a, in vitro study 5721/

In vitro brain cholinesterase activity was inhibited up to to 50% by

Bidrin, whereas other organophosphatés (dichlorvos, ciodrin, chlorfenvinphos,
SD 779 and paraoxon) inhibited cholinesterase activity up to 62-89%.

/ Hens 3 5/21/71
Demyelinatfon study employing e1ngle oral doses. No neurotoxic effects
observed at 8-9 mg/kg. | ~
Hens, White Leghorn, 12-18 montﬁs old : 6/12/67
Approximately 1/10 of the oral LDsg (LD5p=7.4 mg/kg) was administered, in
gelatin capsules, "on each of several days" for 3 weeks to 15 hens. Moder-
ately severe illness and transiet stimulation of the parasympathetic nervous
system was observed., The effect was not cumulative over the 3 week.period.
Recovery was prompt after cessation of test material. Larger doses given
repetitively wvere lethal. MNo evidence of injury to the neuromuscular systems,
.or sigrs of peripheral neuritis, or loss of muscle control of demyelination
in the peripheral nerves were observed. Trimethyl phosphate and triortho-
cresyl phosphate (positive contro]s) produced typical positive effects,

Potentiation Studies Y

Rats, female, weanlings ' ‘ 4/13/67, €/12/67, 5/21/71
10 rats/group. 22 groups recievied the LDyy of each of 22 organonhosphorous
insecticides. 231 groups received binary m}Etures containing the LDp} of.
each constituent insecticide. 571 grouns received ternary mixtures con-
taining the LDO1 of each constituent insecticide. In 4/13/67 review, some
potentiation was noted when Bidrin was used in ¢&nbinaticn with other 0.P.s
such as malathion, methyl parathion, Ronnel and Co-Ral. In other reviews,

Bidrin potentiation was approxiriately 2-fold with Dimethoate and Guthion
and essent#illy negative for the others.

~

os i o

-

-
e <o
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Mutagenic Study ‘

Mice 1/14/76

A nutagenic study entitled "Toxicity studies with Bidrin: Chrorosome studies
on bone riarrcw cells of mice after a sinale coral dose of Eidrin" vwas sub-
mitted with this petition. See the section of this review entitled "iHew
Studies Submitted in this Petition” for a review of this study.

retabolisn Studies "

Rats, doqs, goats (oral) - 5/21/71
mice, rabbits (i.p.)

The majority of adnin1stered radioactivity was excreted in the urine within
6 hours and about 63-71% within 48 hours. The major metabolite was M-methyl

Bidrin (Azodrin). HMilk from qoats contained Azodrin in larger amounts than
the parent compound Bidrin, ’

Y ~

Rats =8 o/21/71 ,
10 mg/kg of Bidrin - 32p, After 2 hours, hydroxymethyl Ridrin and fl-methyl &udrii
(Azodrin) represented a major fracticn of the total compounds excreted.

After 20 hours, E3% of recovered radioactivity was in the form of dinethyl-
phosphgge. After 6 hours, 65% of the total administered radicactivity was
excreted. T

-
“

Cows h 5721/
0.25 mg/kg/day (about G ppm) in si]age for 23 days. Urine vas collected at
17-21 days and found to contain 0-0.2 ppm Bidrin and 0.13-0.27 ppm Azodrin.
Milk and feces were negative for B8idrin and Azodrin.

‘Antidotal Studies : e - Review Date
Rats . 5/21/7i
Atropine methonitrate; and atropine sulfate; and P-2S; and atropine sulfate
plus P-2%; and toxoconin; and atiropine sulfate plus toxogonin each raised
the acute subcutaneous LDSO of Bidrin, Atropine sulfate plus toxogonin
vas the rost effective, o

N o

Guinea pigs, technical *a | ‘/21/71

Atropine; and atropine plus P-ZS (Z-hydroxyiminomethyl-"-nethyprriuinium
methane sulphonate) both decreased nortality in cuinea pigs given 5 times
-the acute subcutaneous LDgg to the same degree (1/9 and 0/10 respectively).

In animals given 10 ticfas the LDs0, atropine plus P-2S was more effective
(7/9 and 1/10 respect1ve1y)

Human Toxicity Studies R Roview Pate
Cholinesterase studies 5/21)
Plasma and erythrocyte cholinesterase act1v1tfes remained within

the normal range in 29 persons applying Bidrin insecticide under practical
field conditions.

-
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- Exposure studies 5/21/7

Based on residue exposure studies on 12 drivers and swampers operating
applicators and on the pilot of one airplane swamper in the normal course
of their dut1es, the total exposure to Bidrin for a 60 kg man was cale
culated to be 0.0016 rig/kq body veight.

New Studies Submitted in this Petition:

Two new studics viere subniitted 1n this petition - a teratoloay study and
a mutagenic study.

Teratoloay Study

ldentification of Study ' _

"Toxicity studies with BIDRIN: Teratological studies in rabbits given
BIDRIN orally,” Expt. No. 291 and 374, Group Research Report TLGR. 0020¢ 73,
Augqust, 1973, Tunstall Laboratory and the Statistics Unit of Sittingbourne
La oratories.

-

“~

Experimental Procedures 86.4 %

Technical Bidrin (Woodstock Agricu]tura] Research Centre, S4&6+4% /W of

the cis isomer), as a 10% ¥/V solution in corn o0il, was administered orally
in gelatin capsulés to mated fcmale banded Dutch rabbits from day 6 to day 18
inclusive of gestation. Two separate experiments were run (Experiment A

and Experiment B) but were reported together, - .

Experiment A Ty

Test laterial, Dose ® " 7 Group No. of does mated
vehicle only ** ° Neg. Control 32

Bidrin, 1.3 mg/kg/day 7 Test , 16

Bidrin, 4.0 ma/kg/day * 7 Test 16
Thalidomide, 37.5 mg/kg/day " ° ° Pos. Control 16
Experiment B , T . :
Test Material, Dose " Group Mo. of does mated
Vehicle only * """ Neg. Control 36

Bidrin, 1.3 no/kr/day *o Test 18

Bidrin, 4.0 ma/kg/day > Test 18

Bidrin, 8.0 mg/kg/day Y Test 18
Thalidomide, 37.5 mg/kg/day " " Pos. Control 18
Thalidomide, 75 0 mg/kg/day * " -Pos. Control 18

“, m . e

Note:  Preliminary experiments had established the maximal tolerated dosé
" of Bidrin to be about 4 mg/kg/day (by general health and body weights).

The general health and body weldhts of does were monitored. All does were
%illed at 23 days. Fetuses were removed by Cazsarion section and externally
examined. The number of live fetuses, late fetal deaths and resorption

sites vere determined. Live fetuses were placed in incubators for 24 hours
and then were killed. o '
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Fetal body weichts and measurements were recorded and followed by examin-
ations for skeletal, visceral and other abnormalities. In experiment A,
about 2/3 of each litter was examined for skeletzl abnormalities and atout
1/3 for visceral abnormalities. ' In experiment B, all fetuses "were exam-

ned as completely as possible for sleletal and v1sccra1 defects".
Statistical analyses were used where appropriate.

Results
Eguv ioiahts of Does '
f)ﬁt i - Thore was a tendency for all Ridrin - and especially the thalf-

doride - treated greups to cain less tody weiaht than controls. Only
one suatistically s1cni*1cun+ n S 0.01) difference occurred hovever
(8idrin, 1.3 mo/kg/day, at 15 ays only). The effect did not appear to
be dose-related.

Expt B - Bidrin - treated aniwaﬂs (4 and 8 mg/kg/day) tended to gain less
body weight than controls but no differences were statistica11y signifi-
cant. Dody wﬂéqhts for thalidomide-treated animals were signficantly less
than controls at ¥ 15 days.

General Health of Does e

Expt. A - 1 fernale in each of the 4 groups tested aborted.

Expt. B - At 8 mg/ko/day (about double the maximal tolerated dose), severe
effects due to the test material (including salivation and tremors) were
observed and 4 aninals died. One 37.5 mg/ka/day thalidomide animal also
died. At $ 4 mg/kg/day, aninals were unaffected. One animals aborted.
(Bidrin, 1.3 mg/kg/day).

. .

Effccts on Preanuncy and the Fetus (non-teratocenic)

E®X A and Expt. B - There were no statistically significant differences
betyeen control animals and Bidrin-or thalidomide-treated animals in the .
following parameters.

1) number of abortions °

nuriter of preanancies surviv1ng to term
mean live litter sizes

nuriber of resorptions

number of late fetal deaths

size and weights of fetuses

=W

24 hour survival'of incubated live fetuses was si 1f1caht1y decreased in
all thalidomide-treated groups.  Survival in Bidrin-treated groups (with
~ one uninportant exception) was comparable to controls.

i<
-

k4
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Teratoqenic Effects

Expt. A
Usinag litters as.fﬁe experimental unit
Skeletal Abndnna1itics Visceral PAbnormalities
Group pos./mo. exam % pos./no. exan, o
lleg. Control 4/24. 16.7 0/24 C.0
Bidrin, 1.3 mg/kg/day 5/15 33.3 1/15 6.7*
Bidrin, 4.0 mg/kg day 4/13 30.8 3/13 23.1
Thalidomide, 37.5 ' ‘
mg/kg/day S mne - 58,3* 2/12 16.7
S s
Using Fetuses as the experimental unit
Skeletal Abnormalities Viscerai .bnormalities
Groups poS/no. exam. % pos./no.exam, %
fieg. Control 458 7.4 0/54 0.0
Bidrin, 1.C mg/ka/day 57486 10.9 1/36 - 2.8
Bidrin, 4.0 mg/ka/day 8/34 - 23.5* 4/27 14.8*
‘Thalidomide, 37.5.mg/kg/day 12/30 h 40,0%* 3/30 "10.0%

*significantly higher than neg. controls (p =" 0.05)
Expt. B - -

Using litters as’ the experimental unit

. ’

Skeié%al Abnorma]ities Visceral Abnormalities

Group POS. /no.exan, A p0S./no.exan. %
“Neg. Control 6/21 28,6 2/21 9.5
Bidrin, 1.3 mg/kg/day 5/12 41.7 0/12 c.C
Bidrin, 4.0 mg/kg/day 113 7.7 0/i3 0.0
Bidrin, 8.0 mg/kg/day 1/8 1245 - 0 0.0
Thalidomide, 37.5 mg/kg/day 11/13 "84.6* 6/13 - 46.2* -
Thaligdemide, 75.0 rg/kg/day 10/13 - 76.9% 6/13 46,2*

* & @ -
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Using Fetuses as the experimental unit
Skeletal Ahnorna11t1es Visceral Aknormalities
Group poS./no.exan,  pos./no.exam. o
Neg. Control - T 8f146 5.5 2/ 146 1.4
- Bidrin, 1.3 mg/ko/day * 5/80 6.3 0/30 0.0
Bidrin, 4.0 mg/ka/day © 1796 1.0 0/96 0.0
Bidrin, 8.0 ma/kg/day - 2/53 3.8 /r3 0.0
Thalidomide, 37.5 wa/ka/day T 26788 Z29.5% /63 8.0*
Thalidouide, 75.0 mo/ka/day " 23/7€ 36.0* /76 10.5%

*significantly higher than neg. controls (p < 0.05)

There vere no statistically siqn¥icant differences between nea. control
animals and Bidrin - or tha]1don1de-treated animals in Expt. A or in Expt. B
in the following parameters:

1) delayed ossification
2) extra pairs of ribs (bilateral)
3) unilateral extra ribs.

Discussion "3

Skeletal Abnormalities

In Expt. A, a statistically significant (p < 0.05) increase in skeletal abnormel: ¢
was observed when fetuses were used as the experimental unit (at 4 mag/ka/day)
but not when litters were used as the experimental unit (at 4 wg/lg/day)

In Expt. 8, statistically significant increases were not observed vhen either
fetuses or litters vere used as ‘the experimental un1t"—Tét doses up to and
fncluding 8 ma/ka/day). Statistically significant increases in thalidomide-
treated animals (positive controls) were consistently observed in ali thali-
domide-treated aroups in both Expt. A and Expt. B. The above data indicates
that the sinale observed increase in skeletal abnormalities (using fetuses as
the experimental unit, at 4 mg/kg/day 1n Expt. A) was probably a statistical
artifact. e

e —————————r—

Visceral Abnormalities

Tn Expt. A, Statistically s1qnif1cant (p = 0.05) increases in visceral ab-
norrmalities were observed when toth fetuses and litters were used as the ex-
perimental unit (at 4 mo/kg/day). The incidence of visceral abnormalities

in concurrent negative controls, however, was zero. In Expt. B, statisti-
cally significant increases viere not observed when either fetuses or litters
were used as the experimental units (at doses up to and including 8 mg/kg/day).
In fact, no visceral abnormalities were observed in any of the Bidrin-treated
animals vhereas visceral abnormalities werée observed in 2 neaative control
animals. Statistically sirfgificant increases in thalidomide-treated animals
(positive controls) were consistently (with 1 exception-using litters as the

experimental unit, at 37.5 mg/kg/day in Expt. A) observed in all thalidomide-
treated groups in both Expt. A and Expt B.
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The above data indicates that the observed increase in visceral abnormalities
in Expt. A was probably a fortuitous artifact. The MEL for teratogenic
effects, therefore, > 8 mg/kg/day (highest dosage level tested).

Hutacenic Study

Idantitication of Study '
TToxicity studies with Bidrin: Chrorosome studies on bone marrow cells of
mice atioer a sincle oral dese of Eidrin”, Exnt. Mo. £13, fFroup nescarch Fe-
port TLGR. 08%0.73, Cecenicer, 1573, Tunstall Laboratory.

Experimental procedure .

Analytical grade Bidrin (2 99% active - Batch ACD/72/63) was administered
orally to groups of 8 male and & female CF1 specific pathogen-free mice,
aged 8-10 weeks, at 5 or at 10 rig/kg (about 1/4 and 1/2 the LDcg). Addi-
tional groups of control animals were dosed with water., One-half of the
mice were sacrificed at 8 hours and one-half at 24 hours following adminis-
tration of Bidrin or water. 0.01 ml/om of 0.04% Colcemid solution was in-
Jected intraperitoneally at 50 min. before sacrifice (to arrest mitosis in
vivo). Femurs vere r?ﬁoved and chromosome preparations of bone marrow cells
viere prepared and examined for polyploidy, chromatid gars, chromatid breaks
and other chromosome aberrations {about 100 cells/animal).

Results vy o : -

...

No significant differences in éhromosome’ abnormalities viere demonstrated
between treated and control animals, -

Surmary of Eacquound Toxicity Data and of Mew Studies Submitted in this
Petition: -

Acute Oral Toxicity o :

Rats, tcchncial doc o " LD50=22(19-25) ma/kg
Rats, technical ' : ‘ LD50=12.8(9.1-15.7)mg/kg
Rats, in isopropyl alcohol ’ ' LD50-23.7 mg/kg

Rats, in dimethyl sulphoxide . LD50=30.2 mg/kg

Mice, male
Mice, in isopropyl alcohol
Mice, irHdimethyl sulphoxide

LD5p=15 mg/kg
LD50=20 mg/kq
LD50=40-50 mg/kg

- * - r L r

Ducks LD50=2,5-5.0 ma/kg

Fowls . LD50=10-12.5 mg/kg
- Hens ' s LD50=7.4 mg/kg

Acute Dermal Toxicity o |

Rats, raie, tecinical ' ' LDgo=138 ma/kg

Rats, female, technical - LD50=111 ma/kg

Rabbits LD5p=224 (102-505) mg/kg

(6 hour exposure)

v . r » L]
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60 mg/kg (0.5% spray) to nead-borderline systemic toxicity
60 mg/kg (in water or glycerin) to back - no symptoms

12.5 mg/ka (in olive 0il) to back-definite systemic toxicity
0.25% spray (full coverage) - no symntoms

Acute Inhalation Toxicity

Rats, rale, tccnnical, undiluted

Rats, male, 38.2% Bidrin, aqueous

Acute Subcutaneous Toxicity
Guinea pigs, technical

Primary Eye Irritation
Rabbits

Primary Skin Irritation
None

Subacute Dermal Toxicity
Rabbits

Subacute Inhalation Toxicity

Rats

Subacute Feeding Toxicity
Rats, 2 weeks

Rats, 12 weeks

Rats, 12 weeks

Dogs, 3 1/2 weeks

Dogé, 13 weeks

LCrn=0.65 ma/1

(1 hour ex“osure)

L = 0.%6 ma/l

(not lethal at 2 ma/solfn/1)

LDgg=45 mg/kg -

conjunctival erythema (qrades 2- 3)
opacity (crade 2), discharge
(grade 1). tHormal within 24 hours.

0, 20 and 40 mg/kq/day for 3 weeks,
2 mortalities at 40 mg/kg/cay.
Very mild skin irritation in a few
animals, majority showed no dermal
frritation.

NEL=0.81 mg/1.

Subacute LDgq = 440 ppm

NEL=45 ppm %system1c effects only)

NEL=0.5 ppm (chglinesterase efrects
onl

NEL=1.5 ppm (cholinesterase effects

onl

NEL < 1 ppm (cholinesterase effects)

NEL = 50 ppm (systemic effects)
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Chronic Feeding Toxicity
Rats, 2 years " NEL=1 ppm (cholinesterase effects)
>  NEL=10 ppm (systemic effects)
Dogs, 2 years : * NEL=1.6 rpm (cholinesterase effects)

NEL=1€ pem (systemic effects)

Oncoaenic Study Ty
Rats, < years ‘

s The 2 year chronic feeding study on
rats descrited above includes a
valid oncogenic evaluation. Results
for oncocenicity vere negative.

od 4

Reproduction Studies
Rats, one generation " NEL=3.0 ppm ﬁsystemic effects)
Rats, three generations " NEL=2.0 ppm (systemic effects)

s A 9

Teratoloqy Studies 4

Rats Up to 100 ppm in diet. MNo terata. “It is sug-
gested that Bidrin may interfere with implanta-
tion and placentation." .

Rabbits Up to 8.0 mg/ka/day (orally) from day 6 to day

) 18 of gestatic». Significant differences in

number of ferata were observed between test and
control” anirmals in first part of study (Expt. A)
but were satlsfactor11y accounted for as statis-
tical artifacts in second part of study (Expt.D).
See review for details. 'EL > 8 mg/kg/day (niqhest
dosage Tevel tested).

Heurotoxicity Studies 4 .

Rats, 6 week fecding study MNEL %< 5 ppm (cholinesterase effects)
Dogs, 12 week feeding study MNEL'= 1.5 ppm (cholinesterase effects)
Hens, demyelination study, single oral doses

No neurotoxicity at 8-9-m%k9fu 4n3/k§,

Hens, demyelination study, oral administration of 1/10 LDgy "on each
of several days" for 3 weeks. Negative for neurotoxicity.

Potentiation Studies : s

Rats, fcrale, weanlings T

Some puientiation of Bidrin when adm1n1stered in combination with malathion,
methyl parathion, Ronnel, Co-RaT, dimethoate and Guthion.

-
- %
hJ
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Mutagenic Study » S‘"e”

Mice Chromosome preparations of bone marrow cells from micesingle
oral administrations of Didrin (5 and 10 ma/ka) were examined,
Mo significant differences in chromosore abnormalities were
demonstrated between treated and control animals.

Metalolism Studies

Rats, dogs, goats (oral)

mice, rabbits (i.p.) e
Most admin1stered radiocactivity (63-719%) excreted in urine within
48 hours, HMajor metabolite was M-methyl Bidrin.

Rats '

2 hours after adninistration of Bidrin—3~P hydroxymethyl Bidrin and
N-methyl Bidrin were major metabolites. After 20 hours, 83% of re-
covered radiocactivity was in the form of dimethy]phosphate. ‘

Cows e

About 6 ppm in silage for™28 days. Urine contained 0-0.2 ppm Bidrin .
and 0.13-0.27 ppm N-methyl Bidrin. Milk and feces were negative.

Antidotal studies T
Rats

Atropine, P-2S and toxogonih alone and in various combinations raised
the subcutaneous LDsg of der1n. -

Guinea pigas

Atropine and P-2S both decreased the mortality in gquinea pigs given
5 times and 10 times the acute subcutaneous LDgo

Human Toxicity Studies R,

Plasma and erythrocyte cho]inesterase activities remained within the normal
range in 29 persons applying Bidrin under practical field conditions.

Based on residue exposure studies on 12 drivers and swampers and on the
pilot of an afrplane swamper in the normal course of their duties, the

~ total exposure to Bidrin for a 60 kg man was calculated to be 0.0016
mgfkg body weight.

" Present Action: T .

In this petition the petitioner has requested the establishment of a toler-
ance for residues of the insecticide dimethyl phosphate of 3-hydroxy-N,H-
dimethyl-cis-crotonariide in or on wheat and sorghum grain of 0.05 ppm.

I N
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- A careful review of all data submitted and referenced by the petitioner

has disclosed the following deficiency in basic toxicological data require-
ments for tolerances as described in exhibit 1 of the momo from the Pesti-
cide Science Officer to the RBranch Chief of Toxicoloay (cated June 25, 1876):

(1) oncogenic potential evaluation in two mammalion species. The
2 year chrenic fecdina studv on rats is acceptable as a valid on-
cogenic evaluation. An oncogenic evaluation in a second ramrmalian
species, hcuever, has not been submitted or referenced

Due to the deficiency listed above, ¥Yoxicology Branch must recommend¢d
against establishment of the requested tolerance af this time.

E L #-Bucld 7_//

Edwin R. Budd, Toxicologist
Toxicology Branch
Registration Division (WH-567)

L 4 v .2 » L

| GEST AVALLEBLE COFY
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